Background-Many older patients who recover from an episode of major depression continue to suffer from depressed mood, anxiety, and sleep problems. Our study assesses the impact of these residual symptoms on the risk of recurrence during maintenance treatment of late-life depression.
INTRODUCTION
Many patients whose major depressive episode has remitted continue to suffer from some symptoms of depression. In longitudinal studies in mixed-age samples, the presence of these residual symptoms consistently predicts increased risk of recurrence (Judd et al., 1998; Kanai et al., 2003; Karp et al., 2004; Paykel et al., 1995; Ramana et al., 1995; Van Londen et al., 1998) . However, little is known about which particular residual symptoms impact long-term outcmes in late-life depression. Persisting anxiety has been associated with higher recurrence rates in older patients treated with nortriptyline (Flint and Rifat, 1997) , or untreated (Meyers et al., 1996) . Similarly, residual sleep disturbance (poorer subjective sleep quality and higher REM density) has been shown to predict recurrence during maintenance treatment of late-life depression (Buysse et al., 1996) . However, to our knowledge, no study has assessed the relative impact of several groups of residual symptoms. Furthermore, the role of persisting anxiety and sleep disturbance has not been evaluated in patients treated with selective serotonin reuptake inhibitors (SSRIs), now the mainstay of late-life depression treatment.
Thus, we analyzed prospectively gathered data from a randomized clinical trial of maintenance paroxetine and interpersonal therapy (IPT) in late-life depression. We assessed the impact of overall burden of residual symptoms and of specific symptom clusters -core mood symptoms, sleep disturbance, and anxiety symptoms -on recurrence during two-year maintenance treatment. We hypothesized that participants with higher overall levels of residual symptoms, and persisting anxiety and sleep disturbance in particular, would be more likely to suffer a recurrence.
METHOD
Between 1999 and 2003, the Maintenance Treatment for Late-Life Depression-2 (MTLD-2) ) study recruited patients aged ≥70 with current, non-psychotic, nonbipolar major depression, recurrent or single episode, diagnosed by SCID/DSM-IV criteria. Study participants were required to have a score of 15 or higher on the 17-item Hamilton Depression Rating Scale (HAM-D) (Hamilton, 1960) , and a score of 17 or higher on the Folstein Mini-Mental State Exam (MMSE) (Folstein et al., 1975) . All participants provided written informed consent.
Treatment, participant flow and characteristics
As described in detail elsewhere .3), and the mean MMSE score was 27.9 (2.5). As described elsewhere (Whyte et al., 2004) , all patients had received acute pharmacotherapy with paroxetine (median final dose: 30 mg/day); 69 had also received augmentation with nortriptyline, bupropion, or lithium. Participants randomly assigned to maintenance pharmacotherapy received the medications at doses associated with sustained response. Participants randomly assigned to placebo had their medications slowly tapered.
Measures of outcome and residual symptoms
Patients were assessed monthly and all assessments included the HAM-D. Recurrence was defined as a HAM-D score of ≥15 and meeting DSM-IV criteria for a major depressive episode during a SCID interview, confirmed in an interview with a geriatric psychiatrist. Assessors were blind to treatment assignment. We measured residual symptoms at randomization, after participants completed acute and continuation treatment. Similarly to other recent studies of residual symptoms (Nelson et al., 2005) , we used subscales derived from the HAM-D to measure core mood symptoms (depressed mood, guilt, suicidality, energy/interests), sleep disturbance (early, middle, late insomnia), and anxiety (agitation, psychic and somatic anxiety, hypochondriasis). This grouping is consistent with a recent meta-analysis of the HAM-D factor structure (Shafer, 2006) . As we found previously, HAM-D factors, from which these subscales were derived, explain s imilar proportions of overall symptom variability; the subscales possess high interrater reliability and moderate internal consistency (Dombrovski et al., 2006) . These subscales were only weakly inter-correlated; thus, we examined them as independent variables. In addition to the HAM-D subscales, sleep disturbance was also assessed by the Pittsburgh Sleep Quality Index (Buysse et al., 1989) at randomization.
Data analysis
We included data on all 116 randomized participants. We used Cox proportional hazards regression models controlling for antidepressant medication to examine the relationship of residual symptoms level (HAM-D total score at the time of randomization) and residual core mood, sleep disturbance, and anxiety symptoms (HAM-D subscales and PSQI score at the time of randomization) to subsequent recurrence. Drug assignment was dummy-coded. We assessed for the interaction of these selected predictors with drug assignment, which if present would indicate moderation of drug effect. Next, we tested whether identified predictors would remain significant after accounting for other known predictors of recurrence using a multiple Cox proportional hazards regression model. In the present study, these included subjective sleep quality measured by PSQI and medical burden measured by CIRS-G .
RESULTS
Total burden of residual symptoms (hazard ratio [HR]: 1.15, confidence interval [CI]: 1.04-1.28, p=0. 009) and persisting anxiety (HR: 1.36, CI: 1.09-1.69, p=0.007) predicted recurrence. Sleep disturbance measured by the PSQI (HR: 1.11, CI: 1.03-1.20, p=0.01) but not the HAM-D subscale (HR: 1.26, CI: 0.98-1.64, p=0.08) was also a significant predictor, while the level of core mood symptoms was not (HR: 1.12, CI: 0.92-1.38, p=0.26). Survival curves for patients with high and low residual anxiety are presented in Figure 1 . As predicted by the corrected group prognosis method (Ghali et al., 2001) , in the placebo group the probability of two-year depression-free survival was 60% for a patient with a score of 0 on the HAM-D anxiety subscale at randomization (no residual anxiety symptoms) and 28%, for a patient with a score of 3 (significant residual anxiety symptoms). In the pharmacotherapy group, it was 79% and 56%, respectively. We did not detect any moderation effects. Residual anxiety (HR: 1.386, CI:
1.096-1.754, p=0.0065) and PSQI residual sleep disturbance (HR: 1.091, CI: 1.007-1.181, p=0.0422) remained significant predictors in a multiple Cox regression model, controlling for assignment to paroxetine or placebo and pre-treatment medical burden -the only other predictors of recurrence identified in our study.
Having identified residual anxiety as an independent predictor of recurrence, we examined in a post-hoc analysis its relationship with patients' lifetime anxiety disorder history. Of the 116 patients, 30 (26%) met DSM-IV criteria for one or more lifetime anxiety disorders at baseline. Participants with a lifetime anxiety disorder diagnosis had more residual anxiety symptoms than those without anxiety disorder history (mean [SD] HAM-D anxiety: 2.50 versus 1.97, T=2.03, df=114, p=0.045); no such difference was seen for PSQI sleep disturbance (p=0.62). Our SCID assessment did not include lifetime sleep disorders.
DISCUSSION
We found that in older depressed patients a higher level of residual anxiety and possibly residual sleep disturbance predicted shorter time to recurrence on SSRI treatment and on placebo. Not surprisingly, residual anxiety was more prominent in patients with a lifetime anxiety disorder history. Thus, in agreement with previously published findings (Flint and Rifat, 1997; Lenze et al., 2001) , persisting anxiety emerges as a robust predictor of poorer long-term outcomes in late-life depression, and may represent the "active ingredient" of residual symptoms in depression.
To our knowledge, this is the first report from a randomized double-blind placebo-controlled maintenance trial on the effect of several groups of residual symptoms on long-term outcomes. However, selecting patients who benefited the most from acute and continuation treatment may underestimate the level and impact of risk factors such as residual anxiety since those who did not remit or dropped out before randomization may be more prone to adverse outcomes. The use of HAM-D subscales to measure residual symptoms is another potential limitation of our study, however, a recent meta-analysis of the HAM-D factor structure (Shafer, 2006) suggests a very similar factor solution, and earlier studies strongly support the existence of an anxiety factor (Bagby et al., 2004; Cole et al., 2004) . Finally, our multiple regression model did not include pre-treatment self-rated anxiety, which also predicted early recurrence in this trial (Andreescu et al., (in press ); Reynolds et al., 2006) , to avoid co-linearity with residual anxiety.
It is noteworthy that the burden of anxiety symptoms, and not of core mood symptoms, predicts recurrence of a major depressive episode. Flint and Rifat suggested incomplete resolution of depressive illness as the explanation for the high risk of recurrence in patients with persistent anxiety (Flint and Rifat, 1997) . This hypothesis, however, fails to explain the selective nature of anxiety as a risk factor as opposed to other depressive symptoms. Alternatively, anxiety persisting after remission of the depressive episode may reflect Cluster C personality features (Morse et al., 2005) . A related hypothesis states that residual symptoms in depression represent co-occurring anxiety disorders (Boulenger, 2004) . Our finding of higher residual anxiety in patients with a lifetime history of anxiety disorder seems to indicate that these symptoms may capture a chronic aspect of anxiety disorders that does not respond completely to pharmacotherapy and interpersonal therapy, increasing the risk of further depressive episodes.
While residual sleep disturbance measured by the PSQI reliably predicted depressive recurrence, the HAM-D sleep subscale was not a significant predictor (p=0.08). The difference is probably due a more comprehensive assessment of sleep quality by the PSQI, with items rating daytime effects of insomnia and problems that interfere with sleep (Buysse et al., 1989) . Our results replicate previous findings of association between poor sleep quality and depressive recurrence (Buysse et al., 1996) . Thus, we conclude that in older depressed patients clinicians need to assess broader sleep quality and not simply insomnia. Would a more aggressive treatment of sleep problems make a difference? Sedating antidepressants such as nefazodone (Manber et al., 2003) are known to impact disturbed sleep in depressed patients beyond the improvements associated with recovery from depression. It is conceivable that augmentation with nefazodone or trazodone, would help those patients with persisting sleep disturbance who can tolerate it.
We do not know whether increasing the SSRI dose in patients with persisting anxiety, as the Expert Consensus Guidelines for the Treatment of Geriatric Depression recommend , would have been beneficial. Future studies need to test pharmacological approaches beyond higher-dose SSRIs, including augmentation with GABAergic agents that have some controlled data to support their efficacy in anxiety disorders, such as clonazepam (Davidson and Moroz, 1998) or anticonvulsants like gabapentin (Pande et al., 1999; Pande et al., 2000) , pregabalin (Rickels et al., 2005) , and lamotrigine (Hertzberg et al., 1999) .
On the other hand, augmentation with anxiety-specific psychotherapy may have more lasting effects and be better tolerated in older patients. Interpersonal therapy was not successful in preventing recurrence of depression in MTLD-2 . Anxiety and panic symptoms in particular have been associated with poorer response to interpersonal therapy in midlife depressed patients (Frank et al., 2000) , with lower levels of stress sensitivity representing an independent predictor of poor response. Anxious patients may feel particularly overwhelmed by interpersonal stress and may avoid problems instead of actively tackling them. Thus, co-occurring anxiety and avoidance behaviors may interfere with the active resolution of interpersonal problems as prescribed by interpersonal psychotherapy. Adaptations of psychotherapy that incorporate anxiety-specific psychoeducation and behavioral interventions, such as interpersonal psychotherapy for depression with panic spectrum symptoms (Cyranowski et al., 2005) hold promise. Cognitive behavioral therapy for older patients with anxiety syndromes (Wetherell et al., 2003; Wetherell et al., 2005) provides an alternative approach.
In summary, we found that older patients recovered from depression with psychotherapy and pharmacotherapy are more likely to suffer another depressive episode if they have persisting anxiety symptoms and poor subjective sleep quality. Survival curves generated from the Cox model using the group prognostic method with values of 0 and 1 for placebo and drug respectively, and Hamilton Depression Rating Scale anxiety subscale scores of 0 (no residual anxiety) and 3 (significant residual anxiety).
